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SEXUAL DIMORPHISM IN RISSOIDES PALLIDUS
(GIESBRECHT) (CRUSTACEA, STOMATOPODA) 
SUMMARY
Thirteen morphometric characters of Rissoides pallidus (Giesbrecht), a small 
stomatopod crustacean, were measured from 34 males and 32 females. 
The specimens were collected by means of bottom trawlers on the upper 
continental slope of the North Tyrrhenian Sea (mid-western Mediterranean 
Sea). Comparisons of the slopes between sexes indicated no signiﬁcant 
difference in all studied dependent parameters (Y) with carapace length (X), 
except antennular length and scaphocerite width which were signiﬁcantly 
longer and larger in females than in males, respectively. The hierarchical 
cluster analysis was also performed to identify similarity or dissimilarity 
among the morphometric characters measured. The biometric relationships 
considered in this work may prove useful during studies of feeding habits, 
and to reconstruct the size and biomass of the individuals of this small mantis 
shrimp from the remains of its exoskeleton.
RIASSUNTO
Tredici caratteri morfometrici sono stati misurati in 34 maschi e 32 femmine 
di Rissoides pallidus (Giesbrecht), un piccolo crostaceo stomatopode. Gli 
esemplari sono stati raccolti per mezzo di motopescherecci che operano sulla 
scarpata continentale superiore del Mar Tirreno settentrionale (Mediterraneo 
occidentale). La comparazione del parametro b delle regressioni nei due 
sessi non ha mostrato alcuna differenza signiﬁcativa tra tutti i parametri 
indagati, ad esclusione della lunghezza delle antennule e della larghezza 
dello scafocerite che rispettivamente sono risultati signiﬁcativamente più 
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lunghe e più larghe nelle femmine che nei maschi. È stata eseguita anche 
un’analisi di agglomerazione al ﬁne di identiﬁcare similarità o dissimilarità 
tra i caratteri morfometrici utilizzati. Le relazioni biometriche considerate in 
questo lavoro possono risultare utili negli studi di alimentazione poiché dai 
resti degli individui di questo piccolo stomatopode è possibile risalire alla 
loro taglia e relativa biomassa.
INTRODUCTION
Sexual differences in morphometric characters occur commonly in the animal 
kingdom and there is most certainly a myriad of natural and sexual selection 
pressures responsible for its evolution (GREENWOOD, 1987). Sexual dimorphism 
in chelipeds, abdomen, pleopods and other characters have been intensely 
studied in decapod crustaceans because the rigid exoskeleton of this group 
of animals allows accurate measurements (TEISSIER, 1960; HARTNOLL, 1982; 
SARDÀ et al., 1995). Few records have been made concerning morphometric 
analyses or sexual dimorphism of stomatopod crustaceans (MASSI et al., 
1993; MORI et al., 1998; MCLAUGHLIN, 1980). We therefore decided to analyse 
thirteen morphometric characters to the aim to verify the existence of a 
possible sexual dimorphism in the little stomatopod crustacean Rissoides 
pallidus (Giesbrecht, 1910) occurring on the upper continental slope of the 
North Tyrrhenian Sea. 
MATERIALS AND METHODS
From January 1994 to December 1995 a total of 66 specimens of Rissoides 
pallidus (34 males and 32 females) were obtained from the by-catches of 
bottom trawlers operating in the southern Tuscany Archipelago at depths of 
250 to 550 m (Tyrrhenian Sea, mid-western Mediterranean Sea). Individuals 
exhibiting pathological conditions or having chelae that appeared to 
be regenerating were not included in the morphometric analysis. The 
measurements taken with an ocular micrometer by the same person, with 
accuracy of ± 0.01 mm, were: CL, carapace length; RPL, rostrum (rostral 
plate) length; TCL, carapace length plus rostrum length; CoW, cornea width; 
EL, eye length; AL, length of 2nd to 3rd antennular article; SCL, scaphocerite 
(antennal scale) length; SCW, scaphocerite width; PRL, length of propodus 
of raptorial claw; PRW, width of propodus of raptorial claw (thoracopod 2); 
TW, telson width (Fig 1). The total length (TL), from the tip of the rostrum to 
the end of the telson including submedian teeth (Fig. 1), was measured with 
a vernier calliper with accuracy of ±1 mm. From September to December 
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Fig. 1 - Rissoides pallidus. Position of the morphometric variables measured. CL, carapace 
length; RPL, rostral plate length; TCL, carapace length plus rostral plate length; CoW, cornea 
width; EL, eye length; AL, antennular length; SL, scaphocerite length; SCW, scaphocerite width; 
PRL, propodus length; PRW, propodus width; TW, telson width, TL, total length.
1996 additional specimens (41 males and 52 females) were collected to 
estimate the carapace length-weight relationships. The wet weight of the 
whole body, after externally blotting the animals, was determined with an 
electronic balance (Mettler PM 460) with a precision of 0.01 mg.
The morphometric data were analysed using the potential model Y 
= aXb in its logarithmic transformation, LogY = Log a + b LogX, to reduce 
heteroscedasticity (SOKAL and ROHLF, 1984). Carapace length (CL) was chosen 
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as the main reference dimension. The Least-Squares (Model I) method was 
applied to calculate the relative parameters of the regressions. However, 
the use of such method must comply with some conditions including the 
correlation coefﬁcients being between 0.950 and 0.999 (FINNEY and ABELE, 
1991). Many correlation coefﬁcients of the regressions calculated in this 
paper were <0.950, so the parameters were also estimated by Reduced Major 
Axis (Model II) method (RICKER, 1973). The correlation coefﬁcient (r) is the 
same for both Models (WEISBERG, 1980). Conﬁdence intervals of slopes were 
used to compare pairs of regressions between males and females estimated 
by means Model II method (LOWETT and FELDER, 1989); the slopes estimated 
using the Model I method were instead compared by means Student’s t-test 
(SCOSSIROLI and PALENZONA, 1978). Hierarchical cluster analysis were made 
for twelve variables for each sex, using Bray-Curtis Cluster Analysis (Single 
Link) (FOWLER and COEHN, 1993). All statistical analyses were performed with 
PAST ver.1.91 (HAMMER et al., 2001). 
RESULTS AND DISCUSSION
Table 1 represents summary statistics of measured morphometric variables 
for males and females separately, whereas results of regression analysis 
are showed in Table 2. Excluding the TCL/Cl and TL/CL relationships, the 
most calculated correlation coefﬁcient were low, thus justifying also 
the application of the Reduced Major Axis (Model II) method to estimate 
the parameters of the regressions (Tab. 2). The comparison of the pairs of 
regressions performed by means of the conﬁdence intervals of slopes yielded 
that all body measurements are similar in both sexes, excluding antennular 
length (AL) and scaphocerite width (SCW) that are signiﬁcatively longer and 
larger in females than in males, respectively (Tab. 2). Similar results were 
obtained comparing the slopes, estimated using the Model I method, by 
means Student’s t-test (Tab. 2). The body measurements that did not differed 
between the two sexes were cumulated and the relative equations were re-
calculated (Tab. 2, M+F). 
Similarly, the regressions of wet weight/carapace length, did not 
signiﬁcantly differed between sexes (P > 0.05), hence the male and female 
data was pooled (Tab. 3). The present study suggests, as described for some 
squillids (MCLAUGHLIN, 1980), the role of antennular length and scaphocerite 
width in determining sexual dimorphism in Rissoides pallidus. As in many 
squillids (MANNING, 1967; 1969; 1995), male Rissoides pallidus also exhibits 
a sexual dimorphism in having inﬂated telson carinae and tubercles (MORI et 
al., submitted): however, the present study indicates that the growth of the 
telson width (TW) is similar in both sexes.
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The hierarchical cluster analysis revealed for both sexes a clear 
dissimilarity between total length (TL) and other body measurements (Fig. 2, 
group 1). In male and female individuals data could suggest other two similar 
clusters. A ﬁrst cluster (Fig. 2, group 2a) could be composed by carapace 
length (CL), length of propodus of raptorial claw (PRL), carapace length plus 
rostral plate length (TCL), length of 2nd to 3rd antennular articles (AL), telson 
width (TW) and scaphocerite length (SCL). A second cluster (Fig. 2, group 
2b) was composed by rostral plate length (RPL), cornea width (CoW), eye 
length (EL), scaphocerite width (SCW) and width of propodus of raptorial 
claw (PRW). In both sexes carapace length should reﬂect with PRL, AL, TCL, 
TW and SCL, as suggested by FERNÁNDEZ-VERGAZ et al. (2000) for an other 
crustacean species, standard growth, whereas a secondary role in individuals 
development seems to be played by RPL, CoW, EL, PRW and SCW.
The biometric relationships among the different body part of Rissoides 
pallidus may result useful in the trophic ecology since their exoskeleton made 
up by a matrix of chitin and calcareous salts (carbonates and phosphates), 
impedes the rapid decomposition of the structures by digestive enzymes, thus 
facilitating the identiﬁcation of preys and size measurements for crustaceans 
(RODRÍGUEZ-MARÍN, 1993). According to SARTOR (1995), Rissoides pallidus is 
food for Gadidae ﬁsh inhabiting the Tyrrhenian Sea as Merluccius merluccius 
(L.), Trisopterus minutus capelanus (Lacépède) and Phycis blennoides 
(Brünnich). 
Tab. 1 - Summary statistics of measured morphometric variables for males and females. All the 
variables are represented in millimetres. Abbreviations as in Fig. 1.
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Tab. 2 - Parameters and statistics for power regressions with log-transformed data estimated both 
by reduced major axis (Model II) and by Least-Squares (Model I) methods of morphometric 
measurements (Y) on carapace length (X) for males and females of Rissoides pallidus (Giesbrecht). M 
= males; F = females; N = sample size; r = coefﬁcient of correlation; 95% CI = conﬁdence interval of 
slope; t= value of Student’s t-test; ns= not signiﬁcant; **= P<0.01. Abbreviations as in Fig. 1.
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Also in other regions 
the stomatopods have 
been recognized as im-
portant food items in the 
trophic web of demersal 
communities. According 
to MACPHERSON (1983a, 
b) Pterygosquilla armata 
capensis Manning is a fre-
quent item in diet of many 
demersal ﬁsh off the coast 
of Namibia. So, new re-
gression analyses were 
estimated considering the 
carapace length as vari-
able y and morphometric 
measurements as variable 
x (Tab. 3). Then, the ap-
pearance of hard portions 
of this small mantis shrimp 
in the stomach contents 
will permit a reliable esti-
mate of the length of the 
specimens eaten. Simi-
larly, a reliable estimate of 
the biomass ingested can 
be obtained by utilizing 
the body part size/weight size relationship (Tab. 3).
Tab. 3 - Regression analyses (calculated by reduced major axis, with log-transformed data) of 
the carapace length based on morphometric measurements as the main reference dimensions of 
Rissoides pallidus (Giesbrecht). The relationship between wet weight (WW)/CL for both sexes is 
also given. Abbreviations as in Fig. 1.
Fig. 2 - Rissoides pallidus. Dendrogram using hierarchical 
classiﬁcation analysis for the female and male variables. 
Abbreviations as in Fig. 1.
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